The enzyme was first discovered in microorganisms by Wong and Ajl (14) and is one of the key enzymes of the glyoxylate cycle described by Kornberg and Krebs (6). In earlier work we have shown that the enzymes of the glyoxylate cycle are present in the endosperm of the germinating castor bean (Kornberg and Beevers 8) and one of these, isocitritase, has been examined in some detail (Carpenter and Beevers 5) . In this report a comparable investigation has been carried out on malate synthetase. Its distribution in a variety of plant tissues has been determined and some of the properties of the castor bean enzyme have been investigated. The results reinforce the earlier suggestions that malate synthetase and isocitritase, as components of the glyoxylate cycle are an essential part of the machinery by which fats are converted to carbohydrate. 1 Received May 11, 1959. 2 Recipient of Fulbright Travel Grant. Permanent Address: Biological Institute, Faculty of Science, Nagoya University.
-MATERIALS AND MIETHODS PLANT MIATERIALS Germination of the castor beans and the preparation of crude extracts (castor bean preparation) were carried out by methods described previously (8) . Other seeds were germinated in a similar fashion on vermiculite and grown in the dark at 300 C for the stated periods. Mature This method suffers as an assay system for malate synthetase itself because, in addition to its slowness, the synthesis of malate depends on the ability of the extracts to convert acetate into acetyl-CoA. and on the activity of isocitritase. In the earlier work (8) it was shown that isocitritase activity was higher than that of the acetate activating system and of the malate synthetase in the crude extracts. In addition, it seemed that glyoxylate in substrate amounts was inferior to isocitritase + isocitrate as a source of glyoxylate.
In the present work, with different reagents, it was shown that glyoxylate was just as effective as isocitrate + isocitritase. The progress of acetate-1-C14 incorporation into malate is shown in figure 1 . In all subsequent work, therefore, glyoxylate was added as the acceptor for acetyl CoA, and the synthesis of malate was thus independent of isocitritase activity.
In an attempt to make the assay independent of the acetate activating activity of the extracts, acetyl- Progress of acetate incorporation into malate.
Standard assay conditions (table II) 
